Demographic studies suggest, however, that levels of movements are low, and that population recovery by emigration is a long-term process.
To understand the process of post-spill recovery of Harlequin Ducks, and to identify impediments to recovery, it is critical to determine whether aggregations of individuals within local areas of the marine environment are discrete and demographically independent, i.e. whether the population is structured within the oil spill region. For example, if birds located in oiled and unoiled areas belong to demographically distinct population segments (i.e. management units; Moritz 1994), then certain segments of the population may have been (and are continuing to be) influenced disproportionately by oil. Alternatively, a lack of spatial structure would imply that oil effects are distributed throughout a larger, panmictic population. Unfortunately, little is known about movements of Harlequin Ducks among areas of the marine environment. In the absence of direct observational data, population discreteness also can be inferred using genetic markers (Slatkin 1985 (Slatkin , 1995 Slatkin and Barton 1989) . In this study, we used three classes of molecular genetic markers that differ in their mode of inheritance (biparental, maternal, and sexlinked) to determine whether population structuring occurred among winter aggregations of Harlequin Ducks in coastal marine habitats of PWS and the Alaska Peninsula/Kodiak Archipelago (APKA). Information on population structure was then used to assess the potential constraints to recovery of Harlequin Ducks from the Exxon Valdez oil spill.
METHODS
We compared genetic characteristics of four aggregations of molting birds (referred to as populations) captured within each of two regions (PWS and APKA; Fig. 1 (Table 1 ). The mean number of alleles per locus, and observed and expected heterozygosities, were moderately high and concordant across all populations ( Table 2 ). The biparental loci.did not deviate significantly from Hardy-Weinberg equilibrium (i.e. there was no heterozygote deficit), and no evidence of linkage was observed in any population. This lack of heterozygote deficiency corresponds with the low and nonsignificant values off (estimate of the variation associated with how alleles are distributed among individuals) present for each locus and across all loci (Table 1) . Inbreeding coefficients (F) were low when averaged across loci (Table 2) Genetic diversity was high for the Bca•4 sexlinked locus, where the number of alleles in any one population frequently exceeded 10 (Table  2) . Genetic-diversity scores were much lower for the Sfi•l locus. Like the biparentally inherited loci, there were no significant differences in allele frequencies for sex-linked loci among populations within regions or between regions (Table 1 ). The absence of population structure using the Bca•4 locus was potentially misleading, however, given the large number of rare alleles and the relatively low sample sizes for each population. Allele frequencies were generally very similar among populations for the Sfi•l locus.
RESULTS

Each population of Harlequin Ducks had three to eight alleles at each biparentally inherited locus
One hundred and twenty-seven Harlequin Ducks from the PWS (n = 63) and APKA (n = 64) regions (Table 1) regions, and only one ("F" in Table 1 ) was detected in a single individual, whereas the most common haplotype ("G" in Table 1 (Table 1) . When haplotype evolutionary information was included, similar results were produced; however, a marginally significant difference in frequency of the two most common haplotypes ("A" and "G") was found among regions (P = 0.049; see Table 1 ). The lack of structuring among populations also was evident when we constructed a neighbor-joining tree using the mtDNA haplotype frequency information (Fig. 2B) . Branch lengths were extremely short, and it was not unusual for populations from the PWS and APKA to be clustered together.
A comparison of the population consensus tree generated from the four biparental microsatellite loci and the branch length tree generated with mtDNA information (Fig. 2) Further, the topologies of neighbor-joining consensus trees revealed a general lack of phylogeographic concordance (i.e. populations from different regions are more similar in allele and / or mtDNA haplotype frequency than they are to other locales within the same region). There was, however, a significant difference between PWS and APKA regions with the mtDNA marker (Table 1) . Given the lack of information on evolutionary rates of microsatellite loci relative to the mtDNA, it is difficult to interpret these findings. Nevertheless, this regional difference was not found when only the frequencies of mtDNA haplotypes were compared, i.e. there was a notable paucity of private alleles within populations. Consequently, we interpret these results as a general lack of historic structuring within and across regions.
Our finding that Harlequin Ducks have little or no population structuring within PWS and APKA was surprising given that life-history characteristics suggest that discrete, reproduc- of the populations appear to be similar), given the paucity of information on the natural history of the species and the continuing negative environmental effects from the oil spill. Nevertheless, these genetic data do serve as an important baseline from which to assess the influence of future environmental perturbations on genetic characteristics.
